Helicobacter pylori possesses unusually high urease activity that lowers the urea concentration and raises the ammonium concentration of the gastric juice in infected people. The value of measuring urea and ammonium concentrations in gastric juice obtained during upper gastrointestinal endoscopy as a means of diagnosing the presence and eradication of the infection was assessed. Twenty four subjects with the infection and 14 in whom it had been eradicated were examined. Their Hpylori status was confirmed by antral biopsy and 14C urea breath test. The median (range) gastric juice urea concentration in infected subjects was 0-8 mmol/I (0.5-2.9 mmol/l), which was lower than th9t in the uninfected subjects (2.1 mmolIl ,(1I0-3-7 mmol/l)) (p<0001). The median gastric juice ammonium concentration in infected subjects was 3.4 mmol/l (10-13-0 mmol/l), which was higher than that in the uninfected subjects (0.64 mmol/l (0.02-1.4 mmol/l)) (p<0001). Though the two groups overlapped in respect of their urea and ammonium concentrations, they were completely different when the urea: ammonium ratios were calculated -the ratios ranged from 0 04-0*7 (median 0.26) and from 1-1-113 (median 3.4) in infected and uninfected subjects respectively (p<0001). Treatment with H2 antagonists did not change the concentrations of urea and ammonium or their ratio in gastric juice. Measurement of the urea:ammonium ratio in aspirated gastric juice obtained during routine upper gastrointestinal endoscopy may provide a rapid method of detecting H pylori infection and of confirming its eradication.
Helicobacter pylori infection of the gastric antral mucosa is present in the vast majority of duodenal ulcer patients and its eradication reduces appreciably the ulcer relapse rate. ' The ability to detect the infection and confirm its eradication is likely to become increasingly important in the management of patients with duodenal ulcer disease.
H pylori has remarkably high urease activity23 which provides a useful means of detecting its presence. At present there are two widely used methods of diagnosing H pylori infection based upon its urease activity. One 
Results
In the 24 duodenal ulcer patients who had not received anti-H pylori treatment, the organism was present in each on examination of their antral biopsy specimen. In each of these patients antral gastritis was also present and their median score for severity ofgastritis was 5 (range 2-8). In 14 of the 15 patients examined one month after completing a course of anti-H pylon therapy, no H pylori like organisms were identified and none had gastritis scores greater than 1. In one patient the treatment failed to eradicate the infection and the bacterium was still present on the mucosa and associated with persisting antral gastritis with a severity score of 5. This patient's pretreatment aspirate ammonium and urea concentrations were 2 5 mmol/l and 0 7 mmol/l respectively, while after treatment they were 2-7 mmol/l and 0 7 mmol/l respectively. Analysis ofthe area under the breath test curve two hours after isotope administration showed clear separation of the patients with histological evidence of eradication of the infection from those with evidence of the infection and who had never received anti-H pylon treatment (Table I) . body weightx min) with the urea:ammonium ratio in gastricjuice (r=0-004).
The values in the former were all less than (range, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] The method of ammonium measurement the gastric juice samples was assessed. I intra-assay coefficient of variation at 10 mm ammonium concentration was 1 0% while inter-assay coefficient of variation was 2-( Using samples from patients, the intra-as coefficient of variation, including diluti varied from 8-5% at an ammonium conceni tion of 2 3 mmol/l to 1% at an ammoni concentration of 13-0 mmol/l. The measu The median (range) gastric juice urea concentration was 0-8 mmol/l (05-2 9 mmol/l) in those with the infection compared with 2. 1 mmol/l (1 -0-3 7 mmol/l) in the patients in whom it had been eradicated (p<0001) (Fig 1) . The median (range) gastric juice ammonium concentration was 3-4 mmol/l (1-0-13-0 mmol/l) in infected subjects and 0-64 mmol/l (0-02-1 4 mmol/l) after eradication (p<0 001) (Fig 1) . Though there was considerable overlap between the two groups in respect of their urea and ammonium concentrations there was complete separation of the groups when the urea:ammonium ratio was considered (Fig 1) . The median ratio in gastric juice of infected subjects was 0-26 (004-0 7) compared 300 with 3-4 (1 1-113) in those cleared of the infection (p<0001). Thus, all subjects with H pylori infection had a urea:ammonium ratio of less than 2kg 0-8 and all those in whom the infection had been eradicated had a ratio of more than 1 0.
In those with the infection, there was no correlation of the area under the two hour breath 20 test values curve and the gastric urea concentra-60 tion, ammonium concentration, or urea: sto-ammonium ratio (Fig 2) . lue .nt.
for EFFECT OF H2 RECEPTOR ANTAGONISTS ilso In the 10 patients studied before and after seven the days' ranitidine treatment, there was no change 30 in the gastric juice concentrations of urea and the ammonium or in their ratio (Table II) . Taking her urea:ammonium ratios of 0-8 or below as indicaults tive ofinfection, the H2 antagonist treatment did irly not change the H pylori classification ofany of the ned subjects. The rapid urease (CLO-test) uses the change in colour of a pH indicator dye in response to the urease activity in a biopsy sample inserted into the gel to detect the organism. The colour change in the gel usually takes three hours to complete, but may take up to 24 hours. The disadvantages of this test are that an antral biopsy specimen is required and the investigator must also remember to read the gel at the correct time. Again, one cannot rely on having the result on the same day as the test is performed.
The urease activity of the organism results in low gastric juice urea concentrations and raised gastric juice ammonium concentrations.89 Our study has shown that the urea:ammonium ratio in gastric juice clearly separates patients with Hpyloni infection from those in whom it has been eradicated. The discriminating ability of this ratio can be explained by the inverse effect that the organism's urease activity exerts on urea and ammonium concentrations in gastric juice.
In those with the infection, there was no correlation between the urease activity as assessed by the urea breath test and the ratio of urea:ammonium concentrations in gastric juice.
This absence of correlation may be explained as follows. The 14C urea breath test is a dynamic test, measuring the response of the enzyme to a urea load, while the urea:ammonium ratio is a measure of basal H pylon urease activity. The rate of ammonia production in infected subjects may be mainly dependent on the availability of urea. We have previously found that intragastric infusion of urea results in a noticeable increase in the ammonium concentration in gastric juice, indicating that it is substrate availability that determines ammonium production.9 Finally, the concentration of urea in gastric juice of patients with the organism may, on occasion, be below the detection limit for accurate determination.
The analysis of the concentrations of ammonium and urea in gastric juice could be completed more rapidly than either the urea breath test or the rapid urease test. With modern analytical equipment the measurement of their concentrations in a sample of gastric juice obtained at endoscopic examination might be completed within 10 to 15 minutes. Our studies indicate that dosing with the H2 antagonist ranitidine on the evening before the endoscopic examination does not alter the discriminating value of the urea:ammonium ratio or indeed the concentrations of urea and ammonium in gastric juice.
In conclusion, measurement of the ratio of the concentrations of urea and ammonium in gastric juice samples from fasted subjects provides a simple method of determining the H pylori status of duodenal ulcer patients.
